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Amendment " Specification: 

Please replace the paragraph beginning on line 5 of page 1 with the following amended 
paragraph: 

This application claims the benefit of U.S. provisional application 60/130,238, 
filed April 20, 1999. This application is also related to U.S. provisional application 60/075,715 
filedFebruary 24, 1998; copending U.S. patent application number 09/513,486, filed February 
25, 20001 20 00, uil itk J "P . ■ .trin Snpnrm i ui i V i a Mult iriitw i u nal Electr o p ho resis," and having 
auliLCdockrt numb^Q444-Q002Q0USj copending U.S. patent application number 
09/513,395, filed February 25. 2000; 200 0, uilU kd "M l H.nrl - for Pr ol un Sequen cin g n nd 
hd v iiifc' jttornoy d orU lii uu il Li (T>01 H OO O ino nS - copending U.S. application number 
09/513 907, filed February, 25, 20001 2000, uit itlcd"Polyp r,p ad L r i^ up. i..<inEMnthn^ nnd 
Di u in fui maticsD ntnha , , S ystem," m d h win^emev^c k an u i nl Li 02011 1 0001 PU T TS- 

copending U.S. patent application uui ubu .fi lnd timber 09/551,937, filed April 1 9, 

2000- 2000 uit itled "LuM i m , u f Pm lcin Samplo ,", and L a ■ in& nttnmr , d ucU t numb n r OH MM 
^qTqOUS; and copending PCT applieatien^^^^ed a^pJic^onPC^^ 
April 19 2000 iUUU , uilil L d " P uljj H iHirlr W n ^ iiilu ifa M e th ods Mnt ul u lic Profil ing, nnd 
giektoa ^ d ua.Uunnln , 0^011 1 OOO fi OO P r, All of these 

applications are incorporated by reference in their entirety for all purposes. 
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Amendme nt to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
T istin p of Claims: 

1 . (original) A method for analyzing metabolic pathways, comprising: 

(a) administering to a subject a substrate labeled with a stable isotope, 
wherein the relative isotopic abundance of the isotope in the substrate is known; 

(b) allowing the labeled substrate to be at least partially metabolized by the 

subject to form one or more target metabolites; and 

(c) determining the abundance of the isotope in a plurality of target analytes 
in a sample from the subject to determine a value for the flux of each target analyte, wherein the 
plurality of target analytes comprise the substrate and/or one or more of the target metabolites. 

2. (original) The method of claim 1, wherein the determining comprises at 
least partially separating the target analytes from other biological components in the sample prior 
to determining the flux values. 

3. (original) The method of claim 2, wherein the separating comprises 
performing a plurality of capillary electrophoresis methods in series. 

4. (original) The method of claim 3, wherein the plurality of capillary 
electrophoresis methods are selected from the group consisting of capillary zone electrophoresis, 
capillary isoelectric focusing and capillary gel electrophoresis. 

5. (original) The method of claim 4, wherein the plurality of capillary 
electrophoresis methods are selected from the group consisting of capillary zone electrophoresis 

and capillary isoelectric focusing. 



Page 4 of 15 



PATENT 

Appl. No. 09/553,424 
Amdt. dated October 17, 2003 
Response to Notice of Allowance 

6 (original) The method of claim 5, wherein the performing of the capillary 
electrophoresis methods comprises performing a plurality of capillary zone electrophoresis 

methods. 

7 (original) Themethodofclaim3,whereintheperformingofthecapillary 
electrophoresis methods generate separate factions for a. least one e.ass of metabolite, wherein 
the class of metabolite is selected from the group consisting of proteins, polysacchandes, 
carbohydrates, nuc.eic acids, amino acids, nucleotides, nucleosides, fats, fatty acids and organtc 
acids. 

8. (original) The method of claim 3, wherein the separating comprises 
conducting a non-electrophoretic separation technique prior to conducting the plurality of 
electrophoresis methods to precipitate at least some of the biological components. 

9. (currently amended) The method of claim 1, wherein the stable isotope is 
selected from the group consisting of 13 C, ,8 0, and 34 S. 

10. (original) The method of claim 1, wherein the substrate is selected from 
the group consisting of proteins, carbohydrates, nucleic acids, amino acids, nucleotides, 
nucleosides, fatty acids, organic acids, and fats. 

11. (original) The method of claim 10, wherein the substrate is a protein. 

12. (original) The method of claim 1, wherein the substrate is a substrate for 
at least two separate metabolic pathways in the subject, metabolism of the substrate via the at 
least two metabolic pathways generating at least two byproducts, and wherein the target 
metabolites comprise the at least two byproducts. 

13. (original) The method of claim 1, wherein the sample is obtained from a 
bodily fluid, the bodily fluid selected from the group consisting of blood, urine, cerebral fluid, 
spinal fluid, sweat, and gastrointestinal fluids. 
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14. (original) The method of claim 1, wherein the sample is a cell, a tissue 
sample or fecal material. 

15. (original) The method of claim 1, wherein the determining comprises 
obtaining multiple samples from the subject at different predetermined time points, separating 
the target analytes from other biological components in each of the samples, and determining the 
abundance of the isotope in the target analytes contained in each sample, whereby a plurality of 
values for the abundance of the isotope in each target analyte are obtained, the flux value for 
each target analyte being determined from the plurality of abundance values determined for it. 

16. (original) The method of claim 1, wherein the target analytes are selected 
from the group of proteins, carbohydrates, nucleic acids, amino acids, nucleotides, nucleosides, 
fatty acids, organic acids, and fats. 

17. (original) The method of claim 16, wherein the target analyte is a protein. 

18. (original) The method of claim 1, wherein the plurality of target analytes 
comprise the substrate and at least one target metabolite. 

19. (original) The method of claim 1, wherein the plurality of target analytes 
is at least 3 target metabolites. 

20. (original) The method of claim 19, wherein the plurality of target analytes 
is at least 5 target metabolites. 

21. (original) The method of claim 1, wherein determination of the abundance 
of the isotope is performed by mass spectrometry, infrared spectrometry or nuclear magnetic 
resonance spectrometry. 

22. (original) The method of claim 21, wherein determination of the 
abundance of the isotope is performed by mass spectrometry. 
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23. (currently amended) The method of claim 2, wherein 

(a) the stable isotope is 13 C; 

(b) separating comprises performing a plurality of capillary 
electrophoresis methods, wherein the plurality of electrophoresis methods are selected from the 
group consisting of capillary zone electrophoresis, capillary isoelectric focusing and capmary gel 
electrophoresis; and 

(e) the determination of the abundance of the isotope is performed by 

mass spectrometry. 

24. (original) A method for analyzing metabolic pathways, comprising: 

(a) separating at least partially a plurality of target analytes from 
biological components contained in a sample obtained from a subject, the target analytes 
comprising a substrate labeled with a stable isotope and/or one or more target metabolites 
resulting from the metabolism of the substrate by the subject, and wherein the relative isotopic 
abundance of the isotope in the substrate is known; and 

(b) determining the abundance of the isotope in a plurality of the target 

analytes in the sample to determine a value for the flux of each target analyte. 

25. (original) The method of claim 24, wherein the separating comprises 
performing a plurality of capillary electrophoresis methods in series, the capillary electrophoresis 
methods selected from the group consisting of capillary zone electrophoresis, capillary 
isoelectric focusing and capillary gel electrophoresis. 

26. (original) The method of claim 25, wherein determination of the 
abundance of the isotope is performed by mass spectrometry 
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27. (original) A method for screening for metabolites correlated with a 
disease, comprising: 

(a) administering to a test subject and a control subject a substrate labeled 
with a stable isotope, wherein the relative isotopic abundance of the isotope in the substrate is 

known and the test subject has the disease; 

(b) allowing the labeled substrate to be at least partially metabolized by the 
test subject and control subject to form one or more target metabolites, and wherein the 
conditions under which the administering and allowing steps are performed are the same for the 

test and control subject; and 

(c) obtaining a sample from the test and control subject; 

(d) determining for each sample the relative abundance of the isotope in a 
plurality of target analytes to determine a value for the flux of each target analyte, wherein the 
target analytes comprise the substrate and/or one or more of the target metabolites; and 

(e) comparing the values for flux for the test and control subjects, a difference 
in the flux value for a target analyte in the test subject and corresponding flux value for the 
control subject indicating that such analyte is potentially correlated with the disease. 

28 (original) The method of claim 27, wherein the determining step 
comprises at least partially separating the target analytes from other biological components in the 
sample prior to determining the flux values, the separating comprising separately performing a 
plurality of capillary electrophoresis methods in series with the samples from the test and control 
subjects. 

29. (original) The method of claim 28, wherein the determination of the 
isotopic abundance is performed by mass spectrometry. 

30. (original) The method of claim 27, wherein the disease is selected from 
the group consisting of cancer, autism, microbial infection and digestive disorders. 
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31. (original) A method for screening for metabolites correlated with a 
disease, comprising: 

(a) analyzing a sample from a test subject having the disease, the sample 
comprising a substrate labeled with a stable isotope administered to the test subject and/or one or 
more target metabolites resulting from metabolism of the substrate by the test subject, the 
relative isotopic abundance of the isotope in the substrate known at the time of administrate 
and wherein the analyzing step comprises determining the isotopic abundance of the rsotope m a 
plurality of analytes in the sample to determine a value for the flux of each analyte, wherem the 
plurality of analytes comprise the substrate and/or one or more of the target metabolites; and 

(b) comparing flux values for the analytes with flux values for the same 
analytes obtained for a control subject, wherein a difference in a flux value for an analyte 
indicates that such analyte is correlated with the disease. 

32. (original) A method for screening for the presence of a disease, 

comprising: 

(a) administering to a test subject a substrate labeled with a stable xsotope, 
wherein the relative abundance of the isotope in the substrate is known; 

(b) allowing sufficient time for the labeled substrate to be at least partially 
metabolized by the test subject to form one or more target metabolites known to be correlated 

with the disease; 

(c) performing a plurality of electrophoretic methods in series to at least 
partially separate a plurality of targe, analytes from other biological components in a sample 
obtained from the test subject, wherein the targe, analy.es comprise the substrate and/or one or 

more of the target metabolites; 

(d) determining a flux value for the target analytes, the flux value for each 
target analyte being determined from the abundance of the isotope in that analyte; and 

(e) comparing determined flux values with corresponding reference flux 
values for the same target analytes to assess the test subject's risk of disease. 
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33. (original) The method of claim 32, wherein 

(i) if the reference flux values are representative of presence and/or 
susceptibility to the disease, a statistically significant difference between reference values and 
test values indicates that the test subject does not have and/or is not susceptible to acquiring the 
disease; and 

(ii) if the reference flux values are representative of absence and/or lack of 
susceptibility to the disease, a statistically significant difference between reference values and 
test values indicates that the test subject does have, or is susceptible to acquiring, the disease. 

34. (original) The method of claim 33, wherein the plurality of 
electrophoretic methods are selected from the group consisting of capillary gel electrophoresis, 
capillary zone electrophoresis and capillary gel electrophoresis. 

35. (original) A method for screening for the presence of a disease, 

comprising: 

(a) analyzing a sample from a test subject, the sample comprising a substrate 
labeled with a stable isotope administered to the test subject and/or one or more target 
metabolites resulting from metabolism of the substrate by the test subject, the relative isotopic 
abundance of the isotope in the substrate known at the time of administration, and wherein the 
analyzing step comprises determining the abundance of the isotope in a plurality of analytes in 
the sample to determine a value for the flux of each analyte, wherein the plurality of analytes 
comprise the substrate and/or one or more of the target metabolites; and 

(b) for each target analyte, comparing the determined flux value with a range 
of flux values for that analyte, wherein the range is known to be correlated with the disease and 
if a determined flux value for a target analyte falls within the range for that target analyte, it 
indicates that the test subject has the disease or is susceptible to the disease. 

36-38. (canceled) 
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Amendments to the Drawines: 

The attached sheet of drawings includes changes to Fig. 1 ID. This sheet, which includes Figs. 
1 1C and 1 ID replaces the original sheet including Figs. 1 1C and 1 ID. 

In Fig. 1 ID, the value of 136.88 listed in the lower right-hand corner has been corrected from the 
value of 130.86 as listed on the original drawing sheet. 



Attachment: Replacement Sheet 

Annotated Sheet Showing Changes 
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p 17 M A R KS/ ARGUMENTS 



I. Status of Claims 

Claims 1-38 have been allowed. Upon entry of this amendment, claims 9 and 23 
has been amended. Claim 9 has simply been amended to correct typographical errors. Claim 23 
ahs simply been amended to address formatting issues. Neither of these amendments alters the 
scope of these claims. Thus, these claims are entitled to the full scope of equivalents as the 
original claims. Claims 36-38 are cancelled upon entry of this amendment. These claims are 
canceled without prejudice or disclaimer. Applicants retain the right to pursue these claims in a 
continuation application. The claims are not canceled for reasons concerning patentability, as 
evidenced by the fact that the claims are allowed, but instead to focus the claims that issue in this 
application to the particular subject matter of claims 1-35. 

II. Amendmen ts to S pecification 

The section of the application entitled "Cross-References to Related Applications- 
has been amended simply to incorporate application numbers that were not available at the time 
the instant application was filed. These amendments introduce no new matter. 

HI. Amendment to Drawings 

Figure 1 ID has been amended to correct a typographical error, specifically to 
change the value listed in the lower right-hand corner from 130.86 to 136.88. This amendment is 
fully consistent with the description of Fig. UDonpage 10, line 6 of the specification. Thus, 

this amendment adds no new matter. 
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Entry of this amendment is respectfully urged since it merely 
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and does not touch the merits. 




Scott L. Ausenhus 
Reg. No. 42,271 
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